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Introduction

This Rhode Island Technical Reference Manual (“TRM”) documents for regulatory agencies,
customers, and other stakeholders the methodologies and assumptions used by Rhode Island
Energy to estimate the savings, including reductions in energy and demand consumption and other
resource and non-energy impacts, attributable to its electric and gas energy efficiency programs.
This reference manual provides methods, formulas, and default assumptions for estimating energy,
peak demand and other resource and non-energy impacts from efficiency measures.

Within this TRM, efficiency measures are organized by the sector for which the measure is eligible
and by the primary energy source associated with the measure. The three sectors are Residential,
Income Eligible and Commercial & Industrial (“C&I”). The primary energy sources addressed in this
TRM are electricity and natural gas.

Each measure is presented as a “measure characterization.” The measure characterizations provide
mathematical equations for determining savings (algorithms), as well as default assumptions and
sources, where applicable. In addition, any descriptions of calculation methods or baselines are
provided as appropriate. The parameters for calculating savings are listed in the same order for
each measure.

Algorithms are provided for estimating annual energy and peak demand impacts for primary and
secondary energy sources if appropriate. In addition, algorithms or calculated results may be
provided for other non-energy impacts (such as water savings or operation and maintenance cost
savings). Assumptions are based on Rhode Island data where available. Where Rhode Island-
specific data is not available, assumptions may be based on: 1) manufacturer and industry data, 2)
a combination of the best available data from jurisdictions in the same region, or 3) engineering
judgment to develop credible and realistic factors.

The TRM is reviewed and updated annually to reflect changes in technology, baselines, and
evaluation results.

October 2022 © 2022 Rhode Island Energy 1
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The TRM in the Context of Energy Efficiency Programs

Overview

The purpose of this section is to show how the TRM fits into the process of administering energy
efficiency programs in Rhode Island. This section explains how the TRM is connected to the
following efforts:

o Planning,

. Annual reporting,

. Updates to Rhode Island Energy tracking systems,

. Evolution of program and measure cost effectiveness analysis tools,
o Evaluation, Measurement and Verification (“EM&V”),

. Quality control.

Planning and Reporting

Rhode Island Energy is submitting this version of the Rl TRM (the 2023 TRM) to the stakeholders
along with its Energy Efficiency Program Plan (“EE Program Plan”) for 2023.

The RI TRM provides regulators and stakeholders with documentation of the assumptions and
algorithms that Rhode Island Energy will use in planning and reporting its energy savings for 2023.
It can also be used to support qualification in ISO-New England Forward Capacity Market Auctions.
However, due to the nature of planning, not all planning assumptions — such as those for
Commercial and Industrial programs — are documented in this TRM. For these areas, the algorithms
used to calculate planned savings are presented.

Updates to Program Administrator Tracking Systems

Rhode Island Energy maintains a tracking system that contains the energy efficiency data that it
uses to meet its annual reporting to the RI PUC. The current design of the tracking system influences
the types of assumptions and algorithms that appear in this TRM. The current algorithms leverage
inputs that Rhode Island Energy collects.

Evolution of Program and Measure Cost Effectiveness Analysis Tools

® ®

The program and measure cost effectiveness analysis tools are Microsoft Excel workbooks used
by Rhode Island Energy to ensure that the measures and programs that they implement meet the
cost effectiveness requirements defined by the filed three year plans, standards, and annual plans.
Rhode Island Energy also uses the output from the cost effectiveness analysis tools to develop the
input (data, tables, and graphs) for its EE Program Plans and Year-End Reports. Rhode Island Energy
envisions aligning the measure names and the categorization of measures in the TRM with the

October 2022 © 2022 Rhode Island Energy 2
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measure names and categorization of measures in the cost effectiveness analysis tools either
directly, or through the use of a translation tool.

Evaluation, Measurement and Verification

Evaluation, Measurement and Verification (“EM&V”) ensures that the programs are evaluated,
measured, and verified in a way that provides confidence to the public at large that the savings are
real and in a way that enables Rhode Island Energy to report those savings to the EERMC and RI PUC
with full confidence.

A secondary goal of creating a TRM is to identify areas where savings calculations can be improved.
The TRM will inform future EM&YV planning as a means to make these improvements.

For its Rhode Island programs, Rhode Island Energy may use evaluation results from other
jurisdictions. For some of these, Rhode Island contributed sites and/or budgets. For others, the
application of results from other jurisdictions is considered based on how similar the programs,
delivery, and markets are to those in Rhode Island.

Quality Control

Regulators and stakeholders can use the TRM to confirm that savings inputs and calculations are
reasonable and reliable. However, the TRM cannot be used by regulators and stakeholders to
replicate the Company’s reported savings. The TRM does not provide regulators and stakeholders
with data inputs at a level that is detailed enough to enable replication of the savings reported by
Rhode Island Energy. These calculations occur within tracking systems, within separate Excel
workbooks, and within cost effectiveness analysis tools. However, in the event that regulators and
stakeholders request that Rhode Island Energy provide tracking system details, the reproduction of
reported data will be possible using the TRM.
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TRM Update Process

Overview

This section describes the process for updating the TRM. The update process is synchronized with
the filing of EE Program Plans.

Updates to the TRM can include:

e additions of new measures,
e updates to existing TRM measures due to:
o changes in baseline equipment or practices, affecting measure savings
o changes in efficient equipment or practices, affecting measure savings
o changes to deemed savings due the revised assumptions for algorithm parameter values
(e.g., due to new market research or evaluation studies)
o other similar types of changes,
e updates to impact factors (e.g., due to new impact evaluation studies),
e discontinuance of existing TRM measures, and
e updates to the glossary and other background material included in the TRM.

Each TRM is associated with a specific program year, which corresponds to the calendar year. The
TRM for each program year is updated over time as needed to both plan for future program savings
and to report actual savings.

Key Stakeholders and Responsibilities

Key stakeholders and their responsibilities for the TRM updates are detailed in the following

table.

Stakeholder

Responsibilities

Rhode Island Energy

Identify and perform needed updates to the TRM
Provide TRM to interested stakeholders

Rhode Island EERMC
and Division of Public
Utilities and Carriers

Review; suggest modifications; and accept TRM
Assure coordination with Rhode Island Energy submissions of program
plans and reported savings

Jointly e Administrative coordination of TRM activities, including:
e Assure collaboration and consensus regarding TRM updates
e Assure updates are compiled and incorporated into the TRM
e Coordinate with related program activities (e.g., evaluation and
program reporting processes)
October 2022 © 2022 Rhode Island Energy 4

ALL RIGHTS RESERVED




TRM Update Cycle

The description below indicates the main milestones of the TRM update cycle over a period of
two years. The identifier “program year” or “PY” is used to show that this cycle will be repeated
every year. For example, for the 2023 Program Year, compilation of updates continues up
through September 2022, for submission in the TRM in October 2022.

September PY-2 to September PY-1: The PY TRM will be updated as needed based on
evaluation studies and any other updates.

After the PY-1 TRM has been filed, there may be updates to the TRM. The most common
updates to the TRM will result from new evaluation studies. Results of evaluation studies will
be integrated into the next version of the TRM as the studies are completed. Other updates
may include the results of group discussions to adopt latest research or the addition or removal
of energy efficiency measures

October/November (PY-1) prior to program year: The PY TRM is filed with Rhode Island
Energy’s PY EE program plan

The PY TRM is submitted to the PUC jointly with Rhode Island Energy’s EE program plan. With
regard to the program plans, the TRM is considered a “planning document” in that it provides
the documentation for how the Company plan to count savings for that program year. The
TRM is not intended to fully document how the Company develop their plan estimates for
savings.

January PY: Rhode Island Energy begins to track savings based on the PY TRM

Beginning in January PY, Rhode Island Energy will track savings for the PY based on the PY TRM.

October 2022 © 2022 Rhode Island Energy 5
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Measure Characterization Structure

This section describes the common entries or inputs that make up each measure
characterization. A formatted template follows the descriptions of each section of the measure
characterization.

Source citations: The source of each assumption or default parameter value should be properly
referenced in a footnote.

Applicability: All Measures shown within the 2023 TRM are active for the 2023 Program Year:
from 1/1/2023 to 12/31/2023

Measure Description Overview
This section will include a plain text description of the efficient and baseline technology and the
benefit(s) of its installation, as well as subfields of supporting information including:

Fuel: The fuel against which savings are being claimed, and the program from which EE incentives
are being drawn

Sector: Indicates whether measure is Residential, Income Eligible or Commercial and Industrial
Project Type: Indicates if measure is Retrofit or New Construction / Time of Replacement

Category: Indicates the measure category, for example: Lighting, HVAC, Hot Water, Products, Food
Service, Compressed Air, Motors/Drives, Refrigeration, Behavior, Custom, etc.

Type and Sub-type: Further measure classification for purposes of sorting measures
Program Name: The current program name under which the measure is being delivered.

Measure Name: A single device or behavior may be analyzed as a range of measures depending on
a variety of factors which largely translate to where it is and who is using it. Such factors include
hours of use, location, and baseline (equipment replaced or behavior modified). For example, the
same screw-in LED lamp will produce different savings if installed in an emergency room waiting
area than if installed in a bedside lamp.

Measure Description: Description of the energy efficiency measure, its benefits, and applications.

Baseline Description: Description of the assumed equipment/operation efficiency in the absence
of program intervention. Multiple baselines will be provided as needed, e.g., for different markets.
Baselines may refer to reference tables or may be presented as a table for more complex measures)

Savings Principle: The means by which the measure saves energy relative to the baseline.
Description of the assumed or calculated equipment/operation efficiency from which the energy

October 2022 © 2022 Rhode Island Energy 6
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and demand savings are determined. The high efficiency case may be based on specific details of
the measure installation, minimum requirements for inclusion in the program, or an energy
efficiency case based on historical participation. It may refer to tables within the measure
characterization or in the appendices or efficiency standards set by organizations such as ENERGY
STAR or the Consortium for Energy Efficiency

Savings Calculation method: How the savings values are determined; in most cases, values are
either deemed or calculated

Savings unit: required minimum unit / characteristic for claiming listed savings values

Savings
This section includes various information on the measure savings and how they are determined.

e Summary Average Gross Savings per Unit by Program: This table summarizes the
resource savings (kWh, kW, MMBtu) of all efficiency offerings within a measure category
via a weighted average of their savings. This is only for illustrating savings and does not
correspond to how savings are tracked

o Program: This describes the programs in which the measures are offered. Some
measures are offered in multiple programs

October 2022 © 2022 Rhode Island Energy 7
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Sector and Program name mapping will be as follows:

Sector Fuel Full Program Name

EnergyStar® Homes

EnergyStar® HVAC

Energy Wise Single-Family

Electric EnergyWise Multifamily

Behavior/Home Energy Reports

EnergyStar® Products

Residential : : -
Residential ConnectedSolutions

EnergyStar® Heating System

EnergyWise Multifamily

Gas Behavior/Home Energy Reports

EnergyWise Single-Family

Residential New Construction

Single Family Appliance Management

Electric
Income Eligible Retrofit Multifamily

Income Eligible Gas Low Income Retrofit 1-4

Low Income Multifamily

Large Commercial New Construction

Large C&l Retrofit

Electric -
Small Business

Commercial ConnectedSolutions

Commercial & Industrial - -
Large Commercial New Construction

Large C&Il Retrofit
Gas & !

Small Business Direct Install

Commercial & Industrial Multifamily

October 2022 © 2022 Rhode Island Energy
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e Algorithm Type: This section describes which of four methods of savings calculation
applies to a measure

o Deemed: The same savings are allocated to every unit of a measure

o Engineering Algorithm with Deemed Inputs: Measure savings are calculated with
an engineering formula, the inputs of which are constant for all units of a
measure.

o Engineering Algorithm with Site Specific Inputs: Measure savings are calculated
with an engineering formula, the inputs of which depend on data from the
installation site.

o Custom: Each unit of a measure receives a unique savings calculation that
depends on site specific data.

e Units: This section describes what is installed or affected by an efficiency measure (e.g. a
boiler or a participant). It defines the quantity counted for savings.

e Algorithm: This section will describe the method for calculating the primary energy
savings in appropriate units, i.e., kWh for electric energy savings or MMBtu for natural gas
energy savings. The savings algorithm will be provided in a form similar to the following

AkWh =AkW x Hours

Similarly, the method for calculating electric demand savings will be provided in a form
similar to the following:

AkW = (Watts,, . -Watts,, )/1000

Below the savings algorithms, a table contains the definitions (and, in some cases, default
values) of each input in the equation(s). The inputs for a particular measure may vary and
will be reflected as such in this table (see example below).

e Hours: The operating hours for equipment that is either on or off, or equivalent full

AkWh = | gross annual kWh savings from the measure load hours
AkW = | gross connected kW savings from the measure for

Hours = | average hours of use per year

WattsBASE | = | baseline connected kW

WattsEE = | energy efficient connected kW

technologies that operate at partial loads, or reduced hours for controls. Reference
tables will be used as needed to avoid repetitive entries.

e Measure Gross Savings per Unit: This table summarizes the unit resource impacts of
each efficiency offering within a measure category (e.g., the savings for boilers of
different efficiencies and ratings in the Boiler measure category). The source for each
value is referenced.

October 2022 © 2022 Rhode Island Energy 9
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e Non-Energy Impacts: The non-energy impacts are shown for each efficiency measure
under Annual and One-Time headings, depending on their recommended application
approach. The NEls are shown with more detail in Appendix B.

e Maeasure Life: Measure Life includes equipment life and the effects of measure
persistence. Equipment life is the number of years that a measure is installed and will
operate until failure. Measure persistence takes into account business turnover, early
retirement of installed equipment, and other reasons measures might be removed or
discontinued.

Other impact factors are defined in the next section.

October 2022 © 2022 Rhode Island Energy
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Impact Factors for Calculating Adjusted Gross and Net Savings

Rhode Island Energy uses the algorithms in the Measure Characterization sections to calculate the
gross savings for energy efficiency measures. Impact factors are then applied to make various
adjustments to the gross savings estimate to account for the performance of individual measures
or energy efficiency programs as a whole in achieving energy reductions as assessed through
evaluation studies. Impacts factors address both the technical performance of energy efficiency
measures and programs, accounting for the measured energy and demand reductions realized
compared to the gross estimated reductions, as well as the programs’ effect on the market for
energy efficient products and services.

This section describes the types of impact factors used to make such adjustments, and how those
impacts are applied to gross savings estimates. Definitions of the impact factors and other terms
are also provided in the Glossary (Appendix E).

Types of Impact Factors

The impact factors used to adjust savings fall into one of two categories:
Impact factors used to adjust gross savings:

¢ In-Service Rate (“ISR")

e Savings Persistence Factor (“SPF”)

e Realization Rate (“RR”)

e Summer and Winter Peak Demand Coincidence Factors (“CF”).

Impact factors used to calculate net savings:

e Free-Ridership (“FR”) and Spillover (“SO”) Rates
e Net-to-Gross Ratios (“NTG”).

The in-service rate is the actual portion of efficient units that are installed. For example, efficient
lamps may have an in-service rate less than 1.00 since some lamps are purchased as replacement
units and are not immediately installed. The ISR is 1.00 for most measures.

The savings persistence factor is the portion of first-year energy or demand savings expected to
persist over the life of the energy efficiency measure. The SPF is developed by conducting surveys
of installed equipment several years after installation to determine the actual operational capability
of the equipment. The SPF is 1.00 for most measures.

In contrast to savings persistence, measure persistence takes into account business turnover, early
retirement of installed equipment, and other reasons the installed equipment might be removed or
discontinued. Measure persistence is generally incorporated as part of the measure life, and
therefore is not included as a separate impact factor.

October 2022 © 2022 Rhode Island Energy 11
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The realization rate is used to adjust the gross savings (as calculated by the savings algorithms)
based on impact evaluation studies. The realization rate is equal to the ratio of measure savings
developed from an impact evaluation to the estimated measure savings derived from the savings
algorithms. The realization rate does not include the effects of any other impact factors. Depending
on the impact evaluation study, there may be separate realization rates for energy (kWh), peak
demand (kW), or fossil fuel energy (MMBtu).

A coincidence factor adjusts the connected load kW savings derived from the savings algorithm. A
coincidence factor represents the fraction of the connected load reduction expected to occur at the
same time as a particular system peak period. The coincidence factor includes both coincidence and
diversity factors combined into one number, thus there is no need for a separate diversity factor in
this TRM.

Coincidence factors are provided for the on-peak period as defined by the ISO New England for the
Forward Capacity Market (“FCM”) and are calculated consistently with the FCM methodology.
Electric demand reduction during the ISO New England peak periods is defined as follows:

e Summer On-Peak: average demand reduction from 1:00-5:00 PM on non-holiday
weekdays in June July, and August

e Winter On-Peak: average demand reduction from 5:00-7:00 PM on non-holiday weekdays
in December and January

The values described as Coincidence Factors in the TRM are not always consistent with the strict
definition of a Coincidence Factor (CF). It would be more accurate to define the Coincidence Factor
as “the value that is multiplied by the Gross kW value to calculate the average kW reduction
coincident with the on-peak periods.” A coincidence factor of 1.00 may be used because the
coincidence is already included in the estimate of Gross kW; this is often the case when the “Max
kW Reduction” is not calculated and instead the “Gross kW” is estimated using the annual kWh
reduction estimate and a load shape model.

A free-rider is a customer who participates in an energy efficiency program (and gets an incentive)
but who would have installed some or all of the same measure(s) on their own, with no change in
timing of the installation, if the program had not been available. The free-ridership rate is the
percentage of savings attributable to participants who would have installed the measures in the
absence of program intervention.

The spillover rate is the percentage of savings attributable to a measure or program, but additional
to the gross (tracked) savings of a program. Spillover includes the effects of 1) participants in the
program who install additional energy efficient measures outside of the program as a result of
participating in the program, and 2) non-participants who install or influence the installation of
energy efficient measures as a result of being aware of the program. These two components are
the participant spillover (SOP) and non-participant spillover (SONP).

October 2022 © 2022 Rhode Island Energy 12
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The net savings value is the final value of savings that is attributable to a measure or program. Net
savings differs from gross savings because it includes the effects of the free-ridership and/or
spillover rates.

The net-to-gross ratio is the ratio of net savings to the gross savings adjusted by any impact
factors (i.e., the “adjusted” gross savings). Depending on the evaluation study, the NTG ratio may
be determined from the free-ridership and spillover rates, if available, or it may be a distinct value
with no separate specification of FR and SO values.

Standard Net-to—Gross Formulas

The TRM measure entries provide algorithms or methodologies for calculating the gross energy
and demand savings for each category of efficiency measures. The following standard formulas
show how the impact factors are applied to calculate the net savings. These are the calculations
used by Rhode Island Energy to track and report gross and net savings for its energy efficiency
programs in Rhode Island.

e Calculation of Net Annual Electric Energy Savings
net_kWh = gross_kWh x SPF x ISR x RRE x NTG

e (Calculation of Net Summer Electric Peak Demand Coincident kW Savings
net_kWsp = gross_kW x SPF x ISR x RRsp x CFsp x NTG

e Calculation of Net Winter Electric Peak Demand Coincident kW Savings
net_kWwp = gross_kW x SPF x ISR x RRwp x CFwp x NTG

e Calculation of Net Annual Natural Gas Energy Savings
net_MMBtu = gross_ MMBtu x SPF x ISR x RRé x NTG

Where:

Gross_kWh = Gross Annual kWh Savings

net_kWh = Net Annual kWh Savings

Gross_kWsp = Gross Connected kW Savings (summer peak)
Gross_kWwe = Gross Connected kW Savings (winter peak)
net_kWsp = Adjusted Gross Connected kW Savings (winter peak)
net_kWwe = Net Coincident kW Savings (winter peak)
Gross_MMBtu = Gross Annual MMBtu Savings

net_ MMBtu = Net Annual MMBtu Savings

SPF = Savings Persistence Factor

ISR = In-Service Rate

CFsp = Peak Coincidence Factor (summer peak)

CFwe = Peak Coincidence Factor (winter peak)

RRe = Realization Rate for electric energy (kWh)

RRc = Realization Rate for gas (MMBtu)
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RRsp = Realization Rate for summer peak kW
RRwp = Realization Rate for winter peak kW
NTG = Net-to-Gross Ratio

FR = Free-Ridership Factor

SOP = Participant Spillover Factor

SONP = Non-Participant Spillover Factor

Depending on the evaluation study methodology:

e NTGis equal to (1 —FR + SOr + SOnp), Or
e NTG is a single value with no distinction of FR, SOp, SOnp, and/or other factors that
cannot be reliably isolated.
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Measure Characterizations
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